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Dakota Territory believed itself to be a 
state years before the U.S. Congress 
accepted it into the union. A state 
constitution had been ready since 1883. 
Two agricultural colleges, two 
universities, two penitentiaries, two of 
nearly everything were already planned 
or in place. 
But there was still only one territorial 
capital, and that was the rub for many 
Dakotans. Some preferred to enter the 
union as a single state; others divid~d 
Dakota as it is now; still others split the 
territory roughly along the Missouri River 
into two states. For a time, separatists in 
the Black Hills considered breaking off 
and forming their own government. 
From early days, settlers took a 
personal interest in their government. 
Dakota Territory was described as having 
more politicians to the square mile than 
any other part of the nation, and its 
elections were "wide open, red-hot and 
mighty interesting." The puzzle to us 
today is this: How, in the midst of all 
these squabbles, did the 17th territorial 
legislative assembly have the foresight to 
sit down in 1887 and sign the 
Agricultural Experiment Station into 
being just as soon as the U.S. Congress 
passed the Hatch Act authorizing it to do 
so? (The legislators were meeting in 
Bismarck, by the way. The northern 
settlers, for the moment, had the upper 
Director's 
comments 
Our Station, born in political uproar, 
celebrates its centennial of service. 
Our horizons are as broad as in 1887 
Ray Moore 
Agricultural Experiment Station 
hand, and the capital was located there.) 
For that matter, how did President 
Lincoln and Congress have the foresight 
to create the Homestead Act and the 
Morrill Act establishing the land-grant 
schools in 1862 while in the midst of the 
Civil War? The answer has to be that 
they, and the fractious Dakota legislators 
in their time, were not thinking only of 
benefits to theinselves. They were 
thinking of future generations. 
Can we do less? Should our vision now, 
here in this centennial year of the South 
Dakota Agricultural Experiment Station 
and the Hatch Act, be any narrower than 
that of their founders? 
Our mission is basically that of 1887 
as we prepare for a good life in 2087 
Contrast the two mission statements. 
The Station was founded under this one: 
''to acquire and diffuse among the people 
... useful and practical information on 
subjects connected with agriculture, and 
to promote scientific investigation and 
experiment respecting the principles and 
applications of agricultural science." The 
1986 Citizens' AES Review Committee 
adopted this one: "to conduct research, to 
enhance the quality of life in South 
Dakota through the beneficial use and 
development of economic, human, and 
natural resources." The wording is 
different; the mission is very nearly the 
same. 
The Station opened in 1887 with five 
departments and one worker in each: 
agriculture, botany/horticulture/forestry, 
entomology, chemistry, and veterinary 
science. In 1891, dairy was added; in 
1903 agronomy and animal husbandry 
became individual departments. 
In 1925, a familiar story repeated 
itself-the nation had surplus agricultural 
production and depressed prices. The 
U.S. Congress passed the Purnell Act, 
encouraging agricultural experiment 
stations to broaden their scope and 
conduct research that would relate to 
rural America in ways more than 
producing food and fiber. Our station was 
enabled to expand, adding agricultural 
engineering, economics, home economics, 
rural sociology, and natural resources. 
We currently conduct research in 12 
departments of the College of Agriculture 
and Biological Sciences. 
Even with the wide variety of our many 
research projects, it is still hard to "find" 
the Experiment Station. In actuality, we 
can be found just about anywhere 'in the 
state taking soil profiles, growing new 
crops, or measuring out feed for 
livestock. You may have even talked to 
one of us without knowing it. 
Much of our basic and applied research 
is conducted on approximately 2,000 
acres of land on or near the SDSU 
campus. That is only our base, however. 
The specific intent of Congressman Hatch 
was that state experiment stations 
respond to specific, localized needs. We 
maintain six field stations at or near 
Centerville, Redfield, Watertown, 
Highmore, Cottonwood, and Buffalo. 
Some field stations are permanent, 
others are mobile. We identify a problem, 
stay long enough to provide answers, and 
then move to another location. Many of 
you will remember ~uch stations at 
Ardmore, Eureka, Garden City, Huron, 
Menno, Presho, Twin Brooks, Vivian, 
Nor beck, and Reeds Ranch. 
We hold to the 1887 values-we are 
accountable for each of our projects 
Our goal is to conduct the kind of 
research that the majority of South 
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Dakota citizens want us to do. Nearly all 
field stations have advisory boards that 
help us determine research needs; the 
college has an advisory board; and 
approximately every 5 years a citizen 
group is organized to evaluate. the total 
Station program. Also every 5 years, each 
department is reviewed by a research 
team of outsiders led by the Cooperative 
State Research · Service, a unit of the 
USDA responsible for the use of federal 
·funds for ag research at land-grant 
universities. All new programs are 
reviewed by a group of p·eers and local 
administrators. 
So, although we can't be "found" easily, 
we are indeed visible. We are · 
accountable. South Dakotans don't seem 
to have lost their zest for personal, as 
opposed to representative, governance 
over the years; not much can slip by this 
alert, interested citizenry; and we would 
not allow this to happen, anyway. The 
scientists of the Station are taxpaying 
South Dakotans, too, just as concerned 
with stewardship of the public trust as 
any other citizen, today or 100 years ago. 
I could not begin to cite all the 
accomplishments of this Station. I believe 
we are all aware of the increase in 
production of our food and fiber. Many 
can also recognize the vast improvement 
in quality. 
Efficiencies of production have been 
accomplished, but they-like other 
segments of research such as 
improvement in quality of life, human 
values, and rural institutions-are less 
easily recognized. 
1887 
Dakota Territory's Agricultural Experiment 
Station opens at Brookings. It has five 
scientists, one each in agriculture, 
botanylhorticu/turelforestry, entomology, 
chemistry, and veterinary science. 
1898 
Horticulturalist N. E. Hansen returns from a 
9-month assignment as special agent collecting 
seeds and plants in Russia, Transcaucasia, 
Turkestan, China, and Siberia. Over 40 years he 
would make seven more plant collecting trips, 
Horizon still expands before us; like 
first settlers, we too must dare to try 
We are now entering a new century of 
service. We will continue to do our part 
in providing an adequate amount of high 
quality food, using all the efficiencies of 
production possible that will make 
agriculture profitable and a life worth 
living. 
We believe that in the next century 
people will become more concerned 
about their health and well being and 
their environment and the conservation 
and production of natural resources. We 
will continue to respond to those needs. 
One of our major emphases will be to 
reduce our dependency on agricultural 
chemicals. Biocontrol of pests will 
expand. We will use biotechnology to ,, 
bring resistance from native plants into 
our important economic plants. 
We even speculate that certain row 
crops and cereals may someday produce 
at least a portion of their own fertilizer 
just as legumes do now. That is a long 
shot, but we will not know if we don't try 
it. The chances are slim, the costs may be 
high. But success would have such an 
impact, both economically and 
environmentally, that we really cannot 
afford not to try. And this is only one of 
the exciting prospects before us. 
Those first territorial politician/settlers 
were building dreams on the Sou th 
Dakota horizon when they established our 
Experiment Station. We are the 
beneficiaries of their vision and foresight. 
We must dare to experiment. D 
and his fame as a plant breeder and 
international plant explorer becomes worldwide. 
. Through his trips, crested wheatgrass, smooth 
bromegrass, and Cossack alfalfa are introduced 
to North America. 
1899 
The first field station in the Northern Great 
Plains is South Dakota's 117-acre Highmore 
station. It is the first station in the U.S. to test 
durum wheat, smooth bromegrass, Russian olive 
trees, and yellow blossomed alfalfa. 
If marketing products is the roadblock, 
call in the experts. Our NRRC partner 
specializes in new-product ag research 
Commodity use-research is either an 
"end run" or "another way to skin a cat." 
experiment station, combine forces and 
talents with federal scientists who serve 
your region and the nation. If you can't sell South Dakota foodstuffs 
as food, sell them as non-food items for 
industrial, pharmaceutical, or fuel uses. 
If you can't export South Dakota 
products because of foreign debts, the _ 
value of the dollar, tariffs, or other 
barriers to free trade, then study the 
domestic market and rel~ase a new 
product or a modified staple that 
consumers want or need. 
NRRC is research partner, 
creates new uses for crops 
If the crops you grow best are also 
produced in another part of the country, 
then find some new crop only they can 
grow, granting them that new market and 
leaving the traditional 
corn/wheat/soybean/livestock market to 
you. 
And if you don't have the resources to 
accomplish this at one state agricultural 
"We do the things we do best," says 
Ray Moore, Experiment Station director. 
''We emphasize production research in 
South Dakota because we're closest to our 
particular climate and soils." 
Production research does not 
automatically add to surpluses, Moore 
says. "Our goal is optimum yield, not 
maximum yield. Our production research 
stresses efficiency-minimizing inputs 
costs is currently our top priority-and 
stabilizing income while protecting or 
improving our soil and water resources at 
the same time." 
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The other (and equally important, 
Moore emphasizes) part of commodity 
research is marketing and use research. 
For most of that, he and SDS U scientists 
turn to the Northern Regional Research 
Center (NRRC) of USDA at Pe.aria, Ill. 
The specialty of this lab is new product 
development, increasing the use and cash 
value of farm products and byproducts 
through post-harvest rese·arch. 
"We do not attempt to duplicate their 
·work, nor can we match their resources," 
says Moore. The lab is in a better position 
to secure funding for such research; 
about a third of its program and 
$17 .33-million budget for 162 scientists is 
devoted to product development. 
Surplus corn is source of starch in 
new biodegradable plastic-mulch film 
Water-soluble laundry bags, gasoline 
filters, and biodegradable plastic mulch 
have or are making their way into the 
commercial sectors from the lab. 
Not surprisingly, corn is the raw 
resource for all these products, but the 
lab also works with other crops that are 
important in South Dakota-wheat, grain 
sorghum, soybeans, flax, and others. 
Livestock-centered market research is 
mainly handled at other regional research 
centers. 
Starch from surplus corn is the star 
ingredient in many new and novel 
commercial applications. For example, 
starch-plastic films are on their way to 
replacing plastic mulches which now are 
made from petroleum-based chemicals. 
Plastic films have long been used to 
mulch high-value crops. Rolled out 
between the rows, the films protect plants 
from drought and weeds, extend the 
growing season by warming the soil 
earlier in the spring, and help bring the 
crop to market at an earlier time when 
prices are higher. 
It's big business. An estimated 285 
million pounds of petroleum-based plastic 
film were used in agriculture in 1983 
alone, with about 125 million pounds of 
that in mulching. Total film use has been 
projected at 423 million pounds by 1990. 
The prospect of that much plastic lying 
around on the ground after growing 
season is not very attractive. Nor is the 
cost (currently about $100/acre) of 
Surplus corn finds a use when cornstarch combines with plastic 
in a new product , a water-soluble plastic laundry bag. Hospital 
personnel can launder contaminated bedding and clothing without 
ever touching it , and the bag dissolves harmlessly in the washing 
machine. A biodegradable trashcan liner has also been licensed. 
Holding the starch-plastic is Felix Otey , research chemist at 
NRRC . The Peoria-based lab is our " partner," handling post-
harvest research and development of commodities we produce in 
South Dakota . 
manually picking it up and burning or 
burying it. 
The NRRC-developed films are about 
half starch from surplus corn. Soil micro-
organisms eat the starch, and the mulches 
break down by the end of the growing 
season. Although the film costs more at 
present to manufacture and market, its 
ability to biodegrade (decompose) offsets 
the expense of having to dispose of it. 
The bonus is that the new film does not 
harm the environment. 
A commercial firm has already 
successfully piloted the film. 
'Super slurper' can soak up 2,000 
times its weight; it's also a starch 
A laundry bag containing 20% starch 
will dissolve in the washer in 30 seconds. 
The bags, which protect hospital 
personnel from contamination from 
soiled linens, are produced commercially 
and came directly from research 
conducted at NRRC. Another offshoot of 
the starch research is a biodegradable 
trashcan liner, which has been licensed 
commercially. 
"Super slurper" is another of the lab's 
developments. This cornstarch product 
can absorb 2,000 times its own weight in 
water. 
One firm now mixes super slurper into 
the soil to retain more water and 
nutrients when growing vegetables and 
soybeans. Another has begun using it as 
an electrolyte in batteries. 
Other commercial uses of super slurper 
include body powder, diapers, and 
sanitary napkins. It has appeared in 
medical, industrial, and other agricultural 
applications. It can aid in the treatment 
of bedsores of long-term hospital patients. 
A fuel filter · for gasoline and diesel 
engines is now in production. The super 
slurper draws the water out of the fuel. 
Surplus corn and wheat may one day 
also make their way into kidney dialysis 
machines, live-saving technology that 
separates toxic substances from blood. A 
new ARS-patented method that converts a 
gelatin starch-plastic blend into a 
semipermeable membrane may replace 
cellulose or petroleum-based synthetic 
polymers now in use in the machines. 
Herbicides and bacteria in starch 
'coats' last longer, work better 
Agriculture also has its uses of surplus 
starch. 
Herbicides encased in starch granules 
are safer and more efficient. Four 
companies share an exclusive license to 
use the process developed at NRRC 
1905 
"Farmers Institutes" and "Pure Seed Specials" 
are held throughout the state by Experiment 
Station staff from railroad cars. College Belle 
Wayne joins the tour in 1914. One of the 
Experiment Station's dairy cows, she milks out 
3,338 pounds in 30 days, earning her second 
place in world records. 
which allows a starch matrix to release 
the herbicide slowly. The starch protects 
the herbicide from water, and the 
chemical is still effective after lying on 
the soil surface for months. Such a 
product seems a "natural" for 
conservation tillage systems. 
Coating corn seed with a weed killer 
(EPTC) controls foxtail just as well as 
conventional spray that uses 200 times 
more herbicide. Again, the carrier is 
starch. A fourth-ounce of EPTC i:ri a 
starch solution coats an acre's worth of 
corn seeds. Foxtail, in some parts of the 
country, can cut corn yields by as much 
as 70%. 
Giving a bacterium a starch coat may 
be a cheap way to control European corn 
borer. · 
Bacillus thuringiensis is a known 
biocontrol agent of European corn borers. 
Until now, however, the market for Bt 
and nearly all other insect-fighting 
microbes has been limited because they 
are too delicate for the natural 
environment. NRRC scientists have found 
in lab tests that all European corn borers 
that ate Bt in a moist granular starch 
matrix died within a week. Wrapped in a 
starch coat, Bt has been successfuliy field 
tested in Ankeny, Ia. 
If encapsulated pesticides captured only 
10% of the pesticide market, NRRC 
scientists speculate, the quantity of starch 
used in the process would equal all 
present non-food uses of starch. 
Soybean, sunflower oils are being 
tested as diesel fuel substitutes 
Most farm tractors are diesel powered 
and could perform well on vegetable oil 
from soybean and sunflower seeds. 
1909 
The very first range research station in the U.S. 
was established at Cottonwood, SD. 
1910 
The Agricultural Experiment Station becomes 
the national leader in research on mechanical 
milkers. Our dairy scientists are pioneers in 
pasteurization and homogenization work. 
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Endurance ~ests with vegetable oil fuels, 
especially in direct-injection models 
typical of U .S. tractors, have shown, 
however, that problems of inefficient and 
partial combustion arise . 
In the main, the vegetable oils are too 
viscous, or syrupy, for direct use . 
Scientists at NRRC have, however, 
patented a method to use microemulsions 
of water and alcohol dispersed in 
vegetable oils as diesel fuel. Engine tests 
run under the Engine Manufacturers 
Association 200-hour screening procedure 
appear promising. 
The new hybrid fuel remains clear, 
stable, and usable at temperatures as low 
as -50 F. It has all the desirable physical 
arid chemical properties of hybrid fuels 
made with multicomponent detergents . 
Straw from small grains, along with 
cornstalks, cobs, and husks, when soaked 
with fatty quaternary ammonium salts, 
can remove machine oil from water. 
The treatment causes the fibers to swell 
and separate in water, providing 
maximum surface area for soaking up the 
oil. A patent for the treatment has been 
applied for. 
Three commercial firms are using a 
new chemical process developed by an 
ARS biochemist for converting 
undigestible and often wasted crop 
residues into high quality feed for cattle. 
The process which uses a solution of 
hydrogen peroxide to dissolve plant lignin 
enough to make the residue digestible to 
cattle, is being patented by USDA and 
licensed on a "partially exclusive" basis 
through the Department of Commerce. 
Cuphea and kenaf could take some 
market pressure off crops we grow 
Another way to take the pressure off 
surplus commodities is to turn to 
alternative crops. Or get somebody else to 
grow them. · 
The center is researching and testing 
new oilseed crops which have different 
1915 
Glanders is eliminated in South Dakota. 
Glanders was a chron ic and highly contagious 
disease of horses, and every farmer (and many 
city folk, too) had work horses. Although no 
successful treatment or vaccine is ever 
discovered, the Experiment Station veterinarian 
oil composition. The fats and oils 
overproduced on a worldwide basis often 
are not the best ones for non-food use. 
At present we import many of the oils 
used in industrial applications. Every 
year, for example, we buy about 500,000 
tons ($250 million) of oils containing 
medium-chain fatty acids such as !auric 
acid which is used in manufacturing 
soaps and detergents. 
Cuphea, a relative unknown, might 
someday provide those oils. It may or 
may not be grown in South Dakota; its 
genetic makeup is certainly highly 
variable. However, if NRRC is indeed 
able to develop it as a profitable 
commercial crop, cuphea grown 
elsewhere in the U.S. could take part of 
the market pressure off crops we grow 
best. 
Another is kenaf. A relative of the 
hibiscus, it will not grow in South 
Dakota. It is an amazing crop in more 
southern parts of the U.S., however, 
increasing 16 inches in only 9 days and 
when mature averaging 15 ft in height. 
It can yield nine times more pulp per 
acre than comparable forestland. 
Newsprint made from the pulp has 
been highly praised by newspaper 
production experts, and a $250-300 
million kenaf newsprint mill will be ready 
for operation in 1990. The cropland 
diverted to kenaf will reduce market 
competition for South Dakota 
commodities. 
Lab patents process and then transfers 
its technology into commercial sector 
When the Peoria lab develops a 
potential new product or use for a farm 
commodity, it does three things: It 
publishes, it patents, and it transfers the 
technology to the commercial sector. 
The lab patents whatever technology it 
develops, thus reserving royalties to the 
lab and the taxpayers. 
It takes out a "primary patent." A 
devises the Mallein test, a material injected into 
the eyelid. Early tJetection and destruction of 
diseased animals saves horses, mules, sheep, 
goats-and humans, since people are also 
susceptible to glanders. 
member of the staff in charge of 
technology transfer "talks up" the lab's 
work with private industry, and when a 
private company wants to develop the 
product or process, the lab drops off. 
For best use of dollar, SDSU will 
continue to cooperate with NRRC 
Goal setting for the lab is done on a 
national scale in concert with local 
scientists, and this is where South Dakota 
comes in. 
"We are collaborators," Moore says. 
"For many years we have identified one 
person in our Experiment Station to keep 
us in touch with their work." 
When the lab isn't covering a subject 
that concerns South Dakota, "we will do 
it here." The alcohol fuels use-research 
was an example. 
Additional product development beyond 
that done by NRRC has been in the 
physical and chemica l properties of 
wheat. South Dakota wheat is of a higher 
quality than that grown in most of the 
region, Moore says, therefore SDSU 
research has been aimed at creating more 
uses for an exceptional product. 
SDS U has worked closely with the 
NRRC lab in the selenium protective 
factor found in linseed meal. The meal 
protects livestock against toxicity from 
high selenium content in the soil and 
feed. The clinical factor was worked out 
at NRRC in a project arranged between 
SDSU and the regional lab. 
"We are setting up a procedure by 
which we will have an exchange of 
scientists and graduate students," Moore 
says. "We are going to identify a new 
biochemist to be our liaison with the lab 
and work even more closely with NRRC 
in the future. We must find ways to 
diminish our surplus stockpiles." 
Some of SDSU's collaborators in the 
past with NRRC have included Ross 
1918 
Dr. Edgar McFadden, while still~ student, plants 
different kinds of wheats in his landlady's 
.garden and produces a rust-resistant spring 
wheat by crossbreeding,. a technique considered 
impossible in scientific circles. Stem rust 
. epidemics had virtually wiped out wheat. 
We can either help plants ' 'fix '' nitrogen more efficiently on their 
own , or we can use more nitrogen fertilizer , say NRRC scientists. 
Researchers such as Morey Slodki are learning that a plant-
growth hormone produced by the soybean assists in attracting and 
binding the bacterium to the bean. If they ' 'pamper' ' the · 
relationship, scientists believe nodulation will be more efficient , 
and yield may increase 10 to 15% . Increasing productivity and 
efficiency of crop plants is also a part of NRRC research. 
Wilkinson, former head of Microbiology, 
Royce Emerick, professor of chemistry, 
David Hildebrand, head of Chemistry, 
Robert Todd, head of Microbiology, and 
Carl Westby and Robert Pengra, 
professors of microbiology. D 
Contributing writer is Jerry Leslie of the Ag 
Communications Cen ter. 
production in South Dakota. McFadden's wheat 
is, appropriately, 'Hope.' Nobel Peace Prize 
winner for 1970 Norman Borlaug would thank 
SDSU and Dr. McFadden for Hope, which 
became a parent of many of the wheats used to 
ease world hunger . 
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Answer to silica stones 
Damned if you do and damned if you don't? 
Recommendations don't clash; one's for 
feedlot cattle, the other for range 
In some areas of South Dakota, up to 
10% of steers on range die from silica 
kidney stones. 
In fact, ranchers expect their steers and 
sheep to have kidney stones; the , 
condition is the norm rather than the 
exception. 
The silica comes from range grasses; 
sometimes concentrations in these forages 
can exceed 7% of the dry matter. A silica 
stone can block urine flow, causing the 
bladder or urethra to rupture at the point 
of blockage. Urine is released into the 
body cavity or tissue, killing the animal. 
Timely surgery can remove the stone 
prior to rupture, but that's seldom an 
option under range conditions. 
Lab made major breakthrough in 60s 
with way to prevent phosphatic calculi 
We think we've found a way to prevent 
silica urinary calculi. Our 
recommendations, still tentative, center 
on phosphorus supplementation, which is 
a complete switch from our 
recommendations to prevent phosphatic 
kidney stones. 
In the 1960s this lab found that 
phosphatic urinary calculi in feedlot 
cattle and sheep were caused by excess 
dietary phosphorus coupled with a low 
calcium to phosphorus ratio and 
conditions promoting an alkaline urine. 
We still recommend that feeders use 
phosphorus supplements sparingly, if at 
all, with high-concentrate diets and that 
they increase the dietary calcium to 
achieve a ratio of 1.5 to 2 parts calcium to 
one part phosphorus. 
For phosphatic kidney stones, this 
feeding program has brought a once-
costly nutritional disease down to a level 
where it is encountered only occasionally 
in the nation's feedlots. 
There's 'room to maneuver,' letting us 
recommend phosphorus for silica calculi 
So now we turn around and 
recommend additional phosphorus to 
avoid silica kidney stones? Doesn't that 
sound like a case of "damned if you do 
and damned if you don't?" 
Yes, we can indeed reconcile feeding 
extra phosphorus to prevent (silica) 
kidney stones and restricting phosphorus 
to prevent (phosphatic) kidney stones. 
In real life, we have some room to 
maneuver. Phosphatic stones are most 
common in feedlot cattle; silica stones are 
most frequent in range cattle (particularly 
steers) and sheep. 
You can find silica urinary calculi in 
dry lot animals, however. Most often, 
these will be sheep or calves fed mostly 
oats and grass hay. The grass may exceed 
7% silica content. Oat grain contains 
approximately 3% silica; while oat, wheat, 
or barley straw has a higher content. 
Otherwise, there are very few common 
feedlot rations containing silica at the 
levels that will bring on silica urinary 
calculi, which is mainly a range problem. 
Recommendations come from two tests in 
lab that add up to more than their sum 
Silica molecules grow in size through 
polymerization. At a stage of growth 
where the silica particles are not yet 
visible, they react chemically with urinary 
proteins, which are no.rmal constituents 
of urine. These protein-polysilicic 
complexes are large enough to be 
insoluble. 
In the lab, this is rather dramatic; when 
we mix protein and polysilicic solutions , 
1923 
Engineers, working for years on bringing 
electricity to farms and small communities, 
assist in construction and evaluation of the first · 
rural electric line in the state, the "Renner 
Farmers' Test Line." Just under 8 112 miles long, 
it serves 17 farms in the Renner community 
north of Sioux· Falls. The engineers spur the 
development of rural electric cooperatives 
throughout the state. 
1925 
.Prompted by crop surpluses after WW I and hard 
times in rural areas, federal legislation provides 
funds for research in agricultural engineering, ag 
economics, home economics, rural sociology, 
and poultry. 
a heavy precipitate settles to the bottom. 
This reaction can be prevented by · 
substituting phosphates for other salts in 
the solutions. 
We can reduce or completely eliminate 
silica urinary calculi in lab rats on high-
silica diets when we increase dietary 
phosphorous leve~. 
When we add ammonium chloride, 
which acidifies the urine, the effect of the 
two treatments together is greater than 
the sum of their independent effects. 
These findings point us toward some 
practical suggestions. 
We recommend that producers with 
cattle and sheep on range provide a 
mineral supplement containing 
phosphorus in the form of monosodium 
phosphate or monocalcium phosphate. 
The mineral mix should have a 
phosphorous content equal to or 
exceeding the calcium content, in the 
range of 0.7 to one part calcium to one 
part phosphorus. 
Higher phosphorous concentrations 
may inhibit silica stones but encourage 
phosphatic stones. Higher calcium levels 
will increase alkalinity in the urine, 
which should be slightly acid. 
Encourage water consumption. Because 
of the high silica content of range grasses, 
oats , and straw, the rumen digestive fluid 
of animals consuming these feeds is 
already saturated with silica. The silica 
will become even more concentrated if 
water intake is reduced because of 
1933 
Alkali disease has been poisoning South Dakota 
cattle; gaunt, starving animals show typical 
deformed hooves. Experiment Station 
researchers find the culprit-selenium, which 
occurs in certain soil types. By 1940 scientists 
could tell farmers where selenium-rich soils are 
located in the state. In 1978, they would identify 
a substance in linseed oil meal that prevents 
chronic selenium poisoning. 
The first bulletin on rammed earth buildings is 
published, after South Dakota farmers ask how 
to erect buildings for livestock with plenty of 
labor and no money outlay. Revised several 
times, this publication may be the most popular 
ever published by the Experiment Station, based 
on requests received from around the world. 
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Water is the key first element-plenty of it at all times . Range 
grasses in some parts of the state may have dangerously high 
concentrations of silica, which becomes even more concentrated in 
the bodies of cattle and sheep on a restricted or poor-qual ity 
supply of water. Silica kidney stones can kill , up to 10% of steers 
on range , for example. With the water , supplement with a mineral 
mix that has phosphorus with an acid-forming potential . 
freezing, poor quality, or winter storms, 
or if the water source is not convenient to 
the grazing area. 
First, see that they drink. Then add 
phosphorus with acid-forming potential 
The need for an easily accessible source 
of high-quality drinking water at all times 
1934 
Researchers spell out the vitamins A and D 
requirements of dairy cows, one of the most 
important contributions to the dairy industry 
nationwide. Rickets as a major dairy cattle 
disease is eliminated, and milk production per 
cow doubles in less· than 30 years as a result. 
This research also paves the way for the 
eventual elimination of rickets as a human 
disease. 
1936 
This year alone, over 10,000 individual 
grasshoppers and their relatives pour into the 
entomologists ' collections as they conduct their 
annual surveys to predict the severity of 
grasshopper outbreaks. In later years the 
can not be over-emphasized, and this 
should be the first step in a calculi 
prevention program. 
Then, meet the nutritional phosphorous 
needs of the animals through a mineral 
mixture designed for range feeding of 
cattle and sheep. The mineral mix should 
have a phosphorous content equal to or 
exceeding the calcium content-0.7 to one 
part calcium to one part phosphorus. Use 
a phosphorous source that has acid-
forming potential-monosodium 
phosphate or monocalcium phosphate. 
The mineral mix will often be provided 
free choice. However, creep-feeding 
calves or lambs gives you another 
opportunity to assure adequate 
phosphorous intake. You can also add 
ammonium chloride for urine 
acidification, if the daily intake does not, 
exceed 1.5 oz per head for calves or 0.25 
for lambs. Salt in the creep will limit feed 
intake and increase water consumption. 
Grains generally provide adequate levels 
of phosphorus but require calcium 
supplementation for calves and lambs. 
However, when oats are a large part of 
the diet, it may be important to avoid an 
excess of calcium after normal 
requirements have been met and to avoid 
use of other urinary alkalizing salts such 
as sodium bicarbonate. D 
The writer is Royce J. Emerick, professor of chemistry. 
collection becomes one of the major insect 
collections in North America. 
1937 
Bulletin 309, "Fruits, old and new" summarizes 
about 500 varieties of horticultural crops for use 
in South Dakota. The familiar Hopa flowering 
crabapple is the first hardy ornamental that 
would grow in northern states; the Do/go crab is 
considered the outstanding jelly crabapple of 
the northern states; the Lillian Gibson rose, 
named in honor ot ,the wife of an SDSU 
president, is a classic pink rose of parks an~ 
public grounds; and the first honeysuckles were 
introduced to the U.S. by N.E. Hansen. 
Behind the statistics 
They are real people with real debts. 
Chapter 11 filers had been farming an 
average 19 years, 25°/o for more than 30 
Ag producers filing Chapter 11 
reorganization bankruptcy during 1980-85 
had been in operation an average of 19 
years. 
The 'average' Chapter 11 filer 
characterized by assets, debts 
An early-spring survey by the 
Economics Department looked into the 
business, economic, and personal 
characteristics of farmers and ranchers 
who had gone through Chapter 11 
reorganization. The data were obtained 
from Fed~ral Bankruptcy Court records 
in Sioux Falls. 
Records showed that 34% of the filers 
had operated their farm or" ranch for 10 
years or less before facing Chapter 11 , 
while 25% were in business for more than 
30 years . 
Only 5% had been involved in a prior 
bankruptcy, but 42% were involved in 
one or more pending lawsuits at the time 
of filing. 
The average filer had property worth 
$617,700, with 60% in real estate; 30% in 
inventory, machinery, and live~tock; and 
10% in other assets. Average debt, 
however, was $720,700, with $662,200 of 
that in secured credit. 
By comparison, a typical South Dakota 
farm or ranch had an average debt 
between $140,000 and $180,000 and an 
average market valu·e between $350,000 
and $440,000 in 1985, according to Larry 
Jans sen, SDS U economist. Market value 
was down from the high of $450,000 to 
$600,000 reached in 1981-82. Reduced 
land values explained most of the decline. 
Typically, each filing cost $4,800 in 
initial fees, with $75 per hour charged for 
subsequent legal assistance, "a significant 
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expense," Janssen said. "The average 
amount of time from filing to final action 
was 17 months." 
By the time of final action, 54% had 
confirmed reorganization plans. The 
remainder were converted to Chapter 7 or 
dismissed. 
Each filing involved an average of six 
secured creditors and nine unsecured 
creditors. Slightly over 80% of the filers 
.listed debts to one or more commercial 
banks, averaging about $242,000. Less 
(65%) listed debts to FmHA. FmHA debts 
averaged about $249,000, however . Only 
10% listed insurance companies, and 
these averaged just over $32 7 ;000. 
About 44% owed secured debts to other 
individuals, averaging about $154,000. A 
third owed secured farm implement 
dealers an average of about $25,000, but 
30% owed an average of nearly $39,000 to 
farm machinery finance companies. 
Overdue taxes averaged $5,260. Past 
due local taxes were owed by 51 % of the 
filers, about 14% owed federal taxes, and 
about 7% owed state taxes . 
Unsecured debts were owed by 91% of 
the filers for an average total of $60,000. 
Unsecured debts were owed to farm 
suppliers (not implement dealers) by 79% 
of the filers, and this averaged $21,000. 
The study also found that 48% owed 
unsecured debts to financial institutions, 
averaging $40,200 each. The next highest 
category was 47% of the filers owing 
1941 
Home economists are among first in nation to 
do research on wool blends. From 1930 to 1970 
most textile research centered on wool. 
1945 
'Rancher' sorghum is released. Out of 218 
sorghum varieties available to South Dakota 
farmers, only this and a variety known only as 
39-30-S could be fed in a draughty year without 
worry of prussic acid poisoning to livestock. 
1949 
Rural sociologists focus on small towns and 
communities. Their research provides data for 
school reorganization alternatives. 
individuals or estates an average of about 
$25,000 each. 
Other unsecured debts ranged from an 
average of $5,800 or less to machinery or 
auto dealers, repair shops, retailers, 
builders, health care suppliers, and credit 
card companies. 
Debt of 219 filers over $157 million; 
26% had debts above 200% of assets 
For 219 filers, the total debt was more 
than $157 million. Just over $12 million of 
that was unsecured. 
At the time of filing, about 31 % had 
debts totaling less than their assets. About 
43% had debts totaling between 100 and 
200% of their assets, and 26% had debts 
beyond 200% of their assets. , , 
About 83% of the filers owed less than 
$1 million, with 44% owing less than 
$500,000. One of 10 filers owed between 
$1 million and $1.5 million, and 7% owed 
$1.5 million or more. 
About 70% were husband/wife filings, 
Janssen said. 
The type of business organization 
among filers echoed that of all farmers, 
with 89% being sole proprietors, 2% in 
partnerships, and 9% in corporations. 
Of the filings, 22% could have been 
filed under Chapter 13. D 
The writer is Larry Tennyson, head of Ag 
Communications, SDSU. 
1952 
A formula for low-fat dairy spread is released, an 
early step in developing the "light," healthy · 
foods of today. 
1955 
Durum wheat acreage is reduced to 75,000 acres 
because of stem rust 158. Rushmore wheat is 
released; it yields 20 to 25 bu/A while other 
wheats run 4 to 5. 
Sioux/and cottonwood is released. This strain is 
highly resistant to leaf rust which was 
defoliating older varieties. It is winter hardy, 
does not produce cotton, and is a rapid grower. 
Farm debt loosens 
Last year, 40°/o of farm borrowers 
in survey paid down on their debts, 
as opposed to 25°/o the year before 
A survey of farm lenders shows 
significant debt reduction among South 
Dakota farmers and ranchers in 1986. 
West River producers are still in more 
difficulty than those in other regions of 
the state, however. 
The SDSU Economics Department 
queried the Farmers Home 
Administration (FmHA) and private 
lenders such as banks and the Farm 
Credit System to document the state's ag 
financial situation, interest rate structure, 
and response of lenders to changes in the 
bankruptcy code and prenotification of 
buyers . . 
SDSU Economist Brian Schmiesing 
says that only 25 .6% of farm borrowers 
were able to reduce their debt levels in 
1985. At the beginning of 1987, 40.6% 
had payed down on their debts. 
Farm borrowers holding constant also 
increased from 34.5 to 39.1 %. 
"In western South Dakota, 27 .6% of the 
producers increased their total debt 
during 1986. This compared to 53 .4% in 
1985," Schmiesing said. "This is higher 
than other regions, such as the southeast 
where only 16.8% increased their debt 
loads." 
The improvement also showed up in 
the way producers ranked across 
financial ris~ classes. Lenders classified 
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41.7% of their borrowers as "superior" to 
"good" credit risks, versus 34.1 % the 
previous year. 
But 22.6% of South Dakota producers 
were still in a weak or inferior risk 
position and were paying higher interest 
rates. · 
Lenders eased up a little on credit, 
still required above-average rating 
Improvements related to declining input 
prices, strict cost controls by producers, 
favorable conditions in .the livestock 
sector, and government payments. 
Interest rates dropped about 1.5% for 
all borrower risk classes from 1985. 
Should this trend change, the recovery 
could be slowed or even reversed, 
Schmiesing said. 
Credit was easier to come by in 1986. 
More private lenders were willing to 
accept new customers with a superior or 
good rating. 
Producers evaluated as "average" credit 
risks still may have difficulty getting a 
new lender, however. Only 22% of private 
lenders would accept an "average" credit 
risk as a new customer, according to 
survey results. 
Chapter 12 makes borrowing harder, 
say most lenders in the survey 
During 1986, agricultural lenders had 
two major changes in the legal 
environment. One was the addition ·of 
Chapter 12 to the federal bankruptcy 
code. 
"The majority of the lenders in the 
survey indicated that Chapter 12 would 
reduce the availability of credit," 
1957 
A cure is discovered for parakeratosis, a 
nutritional disease of swine. Adding zinc to the 
diet significantly increases growth and 
eliminates the skin lesions. 
1958 
Biologists pioneer plant tissue culture, and are 
now recognized nationally and internationally. 
Entire plants can be grown from a "starter" 
mass of undifferentia ted callus in a test tube. 
Gene manipulation is that much closer. 
Schmiesing said. "The survey showed 
65 .9% of the lenders expect a reduction 
in credit for operating loans, and 69.6% 
believe it will result in reduced capital for 
real estate loans." 
Although private lenders are and will 
be restricting the availability of credit in 
response to Chapter 12, few private 
lenders are planning to stop lending to 
agriculture, according to the survey. Only 
2% of the private lenders said they plan 
to terminate their agricultural loan 
portfolio. 
Most private lenders in the survey also 
intend to increase their interest rate 
spread (the difference between the 
interest rate paid by the lender and the 
interest rate charged to the producer). 
Another private lender strategy is that 
about 47% plan to make more use of the 
FmHA guaranteed loan program. 
The second major change in lenders' 
legal environment is prenotification of 
potential buyers of farm products used as 
collateral. This was part of the 1985 Farm 
Bill. The provision overrode the farm 
product exemption of the South Dakota 
Uniform Commercial Code. After 
December 24, 1986, the lender's security 
interest no longer followed the farm 
product used as collateral. 
About 93% of the lenders surveyed 
either disagreed or strongly disagreed 
with the override. About 80% said this 
would influence their credit decisions. 
The majority now plan to increase credit 
standards for agricultural loans. 
The survey analysis was based on 191 
returns from 343 agricultural lenders in 
South Dakota, a response rate of 56%. D 
The writer is Larry Tennyson, head of Agricultural 
Communications, SDSU. 
Four of every 10 dairy-calf deaths are caused by 
pneumonia. Scientists develop individual 
outdoor hutches in which to raise the young 
calves, virtually eliminating death losses from 
pneumonia. This research brings international 
recognition to SDSU. 
Researchers find, that temporary greenhouses 
can be built and covered with plastic and that 
black plastic works as a ground cover. This 
opens up the bedding plant industry as a viable 
business in South Dakota communities, large 
and small. 
Changing your 'set point' 
A drug that builds your muscles, loses your 
fat while you chow down? Sorry. Livestock 
get first chance, assuming it's safe to use 
You've heard about the "American 
disease?" That's another name for 
overweight and obesity. And fingers are 
pointed at abnormal eating patterns and 
lack of self-control. 
Most of what you read and hear quotes 
statistics about how many million of us 
are overweight by comparison to 
"standard, desirable" weights. 
These are more or less the ballpark 
figures you're familiar with: an adult 
woman should weigh about 100 lb at 5 ft 
of height, plus 5 lb for every extra inch of 
stature. The numbers for men are about 
106 lb for 5 ft, plus 6 lb per inch. 
_ According to the latest available survey, 
at least 70% of adult Americans are 
heavier than that, and maybe half of those 
are more than 20% overweight (the 
definition of obesity). If these were voting 
statistics, we would be talking about a 
mandate for overweight. 
Maybe the 'standard' is too low; why 
don't we just raise it and be happy? 
It would seem in America we're not 
practicing "majority rule." Why don't we 
just fiddle with the figures and raise the 
"standard, desirable" weight? 
You know we can't. Overweight and 
obesity are not good for our health. 
Why, then, the big difference between 
what we should and do weigh? 
If the majority of the population is 
overweight, this must be the natural 
reaction of the majority to our present 
environment, not some alien disease. 
The lifestyle of western civilization is 
mostly sedentary, with constant access to 
a wide variety of high-fat, high-calorie, 
tasty food. Provide this lifestyle to lab rats 
or even wild animals, and they too 
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become fat, even if they would stay very 
lean in the wild. 
Humans living less privileged lives, 
doing heavy physical labor and eating 
repetitious starchy diets, also tend to be 
lean. To them, overweight is ·prized as a 
sign of wealth and luxury. 
It's not prized here and now, of course. 
Extreme overweight (about 5 or 10% of 
the population) is a definite health 
hazard. For most other overweight 
Americans, the danger may not be nearly 
as bad. Scientists argue about that from 
time to time. 
Regardless of health, being over 
standard weight is definitely not socially 
desirable. Enter the diet program. 
Diet programs invariably 'go wrong,' 
because 'set point' hasn't changed 
It's easy enough to lose a few pounds 
on any of a thousand programs, but very 
few people lose enough to make a 
difference and keep it off for more than a 
few years. 
Where do they go wrong? 
There are many biological explanations 
that include both heredity and 
environment. They boil down to this: 
Whatever it is that makes people gain 
weight in our society is not changed by 
temporary efforts at reduction. Although 
most people can lose weight on exercise 
or diet programs, weight is regained after 
the program stops. 
This is so predictable that many 
scientists think there must be a kind of 
comfortable weight (sometimes called set 
point) that individuals characteristically 
reach and maintain under given 
conditions. "Comfortable" means that you 
feel hungry and edgy below that weight 
and overfed and unhappy above it. 
The weight that feels comfortable to 
each individual is not irreversibly set, like 
height. It is partly determined by heredity 
and environment, and may be reset by 
activity (moderate to intense exercise 
moves it down) or by food types (high-fat, 
tempting food moves it up). 
Consequently, fighting to lower a 
higher-than-acceptable (but comfortable) 
body weight requires long-term change, 
years of commitment to a less-than-
comfortable lifestyle. 
Fig 1. Change in body composition in growing mice with cimaterol 
(experimental repartitioning agent) treatment. 
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Overweight people (and lab mice) who 
have been sedentary and eating high-fat 
foods for many years (that's most of us) 
may have difficulty losing much weight, 
even if they become more active and eat 
lower fat diets. That's the bad news. The 
good (or at least better) news is that 
people who lose weight and manage to 
keep it off for a few years eventually have 
an easier time of staying thinner. Their 
set points have changed. 
On most quickie diets, body dips into 
essential lean tissues before using fat 
People who lose weight more slowly, on 
a balanced program that can fit into their 
lives forever, are more likely to be able to 
commit to th~ long term. Dieters who are 
after a quick fix almost always regain, 
and find it increasingly difficult to lose 
weight with each diet that follows. 
Dieters work against themselves on 
quick-loss programs. To understand why, 
you have to know what goes on during 
limited calorie diets. 
Calories are energy. The main energy 
stockpile in humans is fat , stored away so 
we don't starve to death during times 
when we're not actively eating, such as 
overnight or during famines. The idea of 
a diet is to eat less calories than needed 
to maintain body weight so that the 
energy deficit comes out of stored fat. 
Fat is not the only source of calories. 
To run normally, the body also needs 
some energy in the form of carbohydrates 
(starches and sugars). If there's not 
enough from the diet, this energy fo rm 
can not be made from fat , so the body has 
to dip into lean tissue, which the body 
can convert to carbohydrate. 
That means it starts using up the 
protein that's part of liver and muscle 
structure to make blood glucose, which is 
the energy source for some major tissues 
like the brain. 
, On a diet plan that has less than 50 
grams of carbohydrates, or less than 
about 600-800 calories per day, you lose 
(by using it for energy) lean tissue 
protein, and you also lose the water that 
goes with it. Protein loss will not be 
prevented by eating any special dietary 
proteins. 
This is the major strategy of quick 
weight loss diets. Either there's almost no 
food in them, or they restrict 
carbohydrate-containing foods. During 
the first week, weight loss is rapid 
because it's not just fat tissue, which 
stores 3500 calories per pound. 
For every 500 calories per day that you 
cut out of your normal food intake, you 
can lose one pound per week-if it's all' 
from fat (500 x 7 = 3500 cal). However, if 
most of the calories come from lean 
tissue, you could lose weight five times as 
fast. 
Don't be seduced by that argument. 
The problem is that your body is using 
all the protein it's got. On quick-loss diets, 
you lose some liver capacity and some 
strength because you now have slightly 
smaller muscles and organs . That can be 
very dangerous for some people. 
Your body won't let that happen too 
long. It begins to adapt after a few days 
Fig 2. Change in body composition in older mice with 100 ppm 
cirnaterol treatment . 
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and take less calories from lean tissue and 
more from fat. That's when you wonder if 
the scale is broken. 
Weight loss after the first week is not 
much faster on "quick-loss" than on 
balanced diets , calorie for calorie. 
Appetite 'pills' mask set point only 
briefly; side effects can be serious 
Once the diet is over, and calorie and 
carbohydrate intake are closer to normal, 
the body immediately takes the 
opportunity to replace vital tissue. Weight 
(as muscle, organs, and fluid) comes back 
on, even if the ex-dieter is not overeating, 
even if he is still losing fat. The numbers 
on the scale go up. So, as far as the dieter 
is concerned, it didn't work, and he 
begins eating more again, especially 
because hunger is so acute after a diet. 
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The bad news is that it 's hard to lose weight. The good news is 
that if you do , after a few years it will become easier to keep it 
off . Your set point will have changed . A repartitioning agent, one 
that changes the ratio of lean muscle to fat , is discussed in this 
story, but it is far from being approved for human use . The only 
healthful alternative for these picnickers is to change the high-fat , 
high-sugar table spread to a leaner fare and run or walk around 
the lake during their party. And stay with low-fat , low-sugar foods 
and exercise for a lifetime! 
Expect hunger. Hunger is your body 
telling you that you haven't eaten enough 
to maintain your most comfortable 
weight, which is the whole idea of a diet. 
1962 
Because hunger is so hard to ignore, 
even in the short term, various drugs are 
marketed as appetite suppressants. Most 
of them are chemically related to 
amphetamines ("uppers"), the original 
diet pills. They have severe physical and 
mental effects and much potential for 
drug abuse. 
Most of the appetite suppressants now 
available over the counter probably work 
through changing set point. Many 
Work begins on a rust which destroyed over $24 
million of winter wheat. Four years later, the 
problem is solved and wheat production is 
ahead of the pre-rust period. 
1963 
South Dakota is among the very first to achieve 
100% bulk-milk handling after research on 
trends in the state's dairy industry. Combined 
research and education programs from SDSU 
help double dairy income, improve butter quality, 
and expand the state's cheesemaking plants to 
ninth place in the U.S. by 1971. 
researchers believe that they somehow 
lower the amount of fat and weight 
recognized as comfortable to the body. 
Current body weight then registers as 
overweight, and some weight is lost 
easily. This has been shown to happen in 
people who take the pills but do not eat 
less than they would normally. 
The amount of weight lost easily is 
usually limited to less than 10 or 15 lb. 
And when the drug stops, the effects 
stop, and the original set point takes over 
again and weight comes back. 
This is a major problem of the appetite 
suppressants, as the pills have side effects 
of nervousness and sleeplessness, and 
they are not recommended for long-term 
use. 
Compound changes ratio of fat to 
lean-the set point-in lab mice 
Since fat is not just a human problem, 
compounds related to these appetite 
suppressants are being investigated in the 
livestock industry. They are sometimes 
called repartitioning agents because they 
reset proportions of lean to fat tissue that 
will be maintained. This maximizes 
carcass yield and minimizes trimming 
loss. 
I have given one such compound to 
yellow obese mice. This is a special lab 
animal with a gene that makes it about 
30% heavier and fatter than its lean black 
littermates. 
1965 
Economists report that 300,000 to 400,000 calves 
weighing only 400 pounds are shipped out of the 
state each year. This is the starting point for a 
"backgrounding" program to add 200 to 300 
pounds to each calf by using high-roughage and 
low-grain rations. By 1973 over 405,000 calves 
are backgrounded, adding over 31 million 
pounds of beef to South Dakota's production 
and an estimated $27 million to the state's 
economy that year alone. 
I , 
At fairly low treatment doses, growing 
yellow mice gain less fat than usual, and 
have a little more lean tissue. Higher 
dosage affects both yellow and black mice 
(Fig 1). 
In adult mice treated when the yellow 
ones are already fat , the compound 
allows excess fat to be lost while lean is 
maintained (Fig 2). The effects are not 
permanent; they last only as long as the 
treatment. 
Is there anything in this for human 
weight watchers? Will a pill be available 
someday that will help you lose fat and 
keep lean, maybe even without dieting? 
Everyone to whom I've described this 
project volunteers for a human 
experiment. 
Don't ask! I don't have any to give, and 
I wouldn't use it or give it to anyone. The 
compound has yet to be shown safe 
enough for meat animals, where the likely 
problems of high blood pressure, 
nervousness, and sleeplessness aren't so 
important as in people. Too many 
Americans are willing to risk their health, 
peace of mind, and lots of hard-earned 
money in the gamble for a smaller size. 
While you wait, perhaps forever, for 
magic pill, change your eating habits 
There may come a day that the normal 
human reaction to modern lifestyle 
(weight gain) can be treated or prevented 
1966 
A new low-calorie spread-type dairy product is . 
developed. It cootains 40% putter/at, compared 
to 80% in butter. 
1967 
Research shows the quantity of energy and 
protein needed for good swine reproduction is 
less than commonly fed by many South Dakota 
swine producers. · 
without too much pain or danger. 
However, this is probably many years in 
the future. The possible treatments 
haven't even been licensed for livestock 
yet, and may never be safe enough for 
long-term human use. 
The safest and least frustrating ways 
now known_ to change weight are those 
you already know about. The best 
recommendations are for balance (the 
Basic Four); more emphasis on fruits, 
vegetables, and whole grain products; 
moderation (no less than 1000-1200 
calories); regular exercise; and less rich 
food . 
These kinds of programs show some of 
the same effects as appetite suppressants 
and repartitioning agents. People who · 
exercise and switch to diets with less fat 
and sugar often feel less hungry as they 
lose weight and are more likely to 
conserve lean tissue. 
These are the recommendations for 
lifetime changes that will help people feel 
better. In many cases they will be 
healthier and live longer. 
Too much of a good thing ("good" as in 
rich food and physically undemanding 
work) probably has not been doing 
anybody much good. Lifetime changes 
toward eating lighter and being more 
active will have benefits far beyond D 
appearance. 
The writer is Mary Rosholt, former assistant professor in 
the Deportment of Nutrition and Food Science. 
1969 
.. Ag engineers complete research on reducing 
tractor cab noise and provide the information on 
modified mufflers and insulated cabs to the 
industry. 
1970 
Dairy researchers begin studying whey, a waste 
byproduct of the industry, as an ingredient in 
feed and other dairy products. Today SDSU is an 
acknowledged world leader in whey utilization 
research. 
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'Dredge,' says computer 
About half inch of sediment in 20 years 
settled in Campbell, computer calculated. 
Dredging could help prolong lake's life 
A computer on the SDSU campus has 
determined the sediment load of a South 
Dakota lake miles away and indicated 
that dredging would be beneficial. 
Dredging decision is not easily made; 
computer called in to examine angles 
That was the end of a summer of 
information gathering by SDSU 
researchers from federal agencies and the 
lake association. Even before that came 
years of negotiation, computer 
programming, and a two-state pilot 
project by many different groups and 
individuals. 
The computer program is AGNPS , 
which stands for Agricultural Non-Point 
Pollution Sources. 
The background is that most of South 
Dakota's natural lakes are suffering. 
Sediments wash in from nearby 
agricultural lands. This alone affects lake 
depth. But the sediments are also 
carrying nutrients-nitrogen and 
phosphorus fertilizers that stimulate 
growth of lake algae, moss, and other 
plants. All this interferes with the lake 
ecosystem, shortens the life of the lake, 
and takes some of the pleasure out of 
public recreation. 
When large amounts of organic material 
die, this creates an oxygen deficiency in 
winter which kills fish. Desirable species 
die first; rough fish are better adapted to 
diminished oxygen supplies. Lower lake 
depths due to sediments compound the 
problem. 
South Dakota lakes are particularly 
susceptible to the condition, known as 
eutrophication, because they are shallow 
to start with. 
Before a lake can be turned around, we 
must get rid of those extra nutrients. The 
choices are to either remove them or tie 
them up so they are inactive, and since 
we don't have a good handle on how to 
inactivate them, our choice really 
becomes that of removing the nutrients 
after they have reached the lake and then 
stopping them at the source and 
preventing new nutrient-bearing 
sediments from entering the lake. 
In the mid-1970s, when people talked 
about rehabilitating lakes, the subject of 
dredging always came up. Would it 
r_emove eno.ugh sediment to deepen the 
lake? If it did work, what happened when 
dredging stopped? Would the sediment 
just fill the lake up again? 
And a critical question: Would the 
expense of dredging be justified? 
Meanwhile, the USDA Agricultural 
Research Service and the Minnesota 
Department of Natural Resources were 
working cooperatively to develop a 
computer program to help with the 
dredging decision. 
The program, called AGNPS, used 
information about land use, crop rotation, 
tillage, and fertilizer use on agricultural 
lands near lakes and streams to show 
how various treatments to the watershed 
affected a lake. 
It basically provided background 
information that would put financial 
resources where they would do the most 
good. 
The program was first used at Big 
Stone Lake on the South Dakota-
Minnesota border. In 1985, it was used 
experimentally at Oakwood Lakes west of 
Brookings. 
About this time, the Lake Campbell 
Development Association proposed to the 
state that dredging be considered on the 
lake 6 miles south of Brookings. 
The solution that comes quickest to mind may not be the right 
one. Oredgi ng is not always the answer to deepen a lake and 
remove overabundant nutrients. A computer program that 
considered all the angles and weighed all the alternatives found 
that dredging would, however, be appropriate in Lake Campbell . 
With proper care of the watershed, the lake will offer continued 
fishing and recreation for years to come . 
The Association also asked the East 
Dakota Water Development District for 
financial and technical assistance, but 
found it would first have to assure that 
adequate land treatment would control 
erosion on the nearby watershed. 
The District's position was that 
dredging alone doesn't improve water · 
quality. Without erosion control, the lake 
would quickly re-fill with sediment once 
dredging ended. Water quality is the 
result of what flows into the lake from the 
nearby watersheds. 
Researchers at SDSU, including Alan 
Bender, Water Resources Institute, C. 
Gregg Carlson, Plant Science Department, 
and Joe Volk, graduate student, 
volunteered to run the AGNPS program. I 
was named project leader. 
Lake Campbell dredging workable, says 
AGNPS; other lakes will be examined 
During the summer of 1986 we 
gathered infqrmation from the Soil 
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Conservation Service and the Agricultural 
Stabilization and Conservation Service 
about Lake Campbell watershed crops, 
acreages, fertilizer use, and tillage 
methods, entered it into the computer, 
and ran the program. 
AGNPS revealed that a relatively small 
amount of sediment was entering the 
lake-less than 50,000 cubic yards during 
the past 20 years. This amounted to only 
a half inch of sediment beneath the lake 
surface. 
AGNPS also indicated that about two 
thirds of the sediment ·carried off the 
watershed was being trapped in marshes 
at the mouth of Battle Creek and did not 
. reach the lake. AGNPS suggested that 
with a greater emphasis on conservation 
tillage and incorporation of nitrogen and 
phosphorus fertilizers into the soil instead 
of surface application, the lake could be 
even further protected. 
The bottom line was that dredging of 
specific recreational areas in the lake was 
justified from the standpoint of increasing 
water depth. 
Re~f)arch data from .animal scientists help clear;, 
growth-hormone related products such as 
Ralgro, DES, and Synovex for ~se OIJ slaughter 
cat'tle. ;, /i · 
He9,;sian fly wi,:,,~s ol!Jt $2q to $?0 mt llion,. in , 
wheat crop profits. Plant scientists can present 
cultural rf)commendations to growecs in time for 
the next spring planNng. 'Guard' wheat is 
released in 1985, the first-ever spring wheat 
resis(ant to Hessian fly. New varieties normally 
take 12 years to develop; this one was reduced 
to 7 by using a winter nursery in Mexico. 
1980 
Animal researchers find that prostaglandin F2a 
(PGF) helps synchronize estrus in the ewe flock, 
meaning lambs will tie within days of each other 
in age. This boost to sheep producers improves 
About 470,000 cubic yards of sediment 
now will be dredged from the south 
beach and north-end areas. The project 
will cost $234,000, with half coming from 
the South Dakota Department of Water 
and Natural Resources and the rest from 
Lake, Moody, and Brookings counties, the 
East Dakota Water Development District, 
and the Lake Campbell Development 
Association. 
As a management tool, AGNPS has 
proved itself. It will eventually see much 
use in rehabilitation of more lakes and 
streams. Currently it is being used in the 
Wall Lake rehabilitation study in 
Minnehaha County . 
Helping to keep the soil on the land and 
clean water in the lakes is one ·of the 
goals set for the Ag Experiment Station. 
Non-point pollution is a sensitive area',' 
but one in great need of our attention. 
More projects will surely follow. D 
The writer is Charles Ull ery , associate professor of 
agricultural engineering and Extension water and natural 
resources specialist. 
. One of two census data centers in the state is 
,, established in Jhe Rural Sociology D.,epartment. 
The Experiment Station had been conducting·' 
population researcfJ since 1932. Projection·s help 
agenciesrstretch use of public'i1and private funds. 
1984 
· 'Meadow/ark,' the first winterhardy forsythia for 
the Northern Plains, is released. 
1985 
Microbiologists help South Dakota's brand-new 
mushroom industry start up. Within 18 months, 
nearly 100 growers are producing 30,000 pounds 
of fresh mushrooms per week, supplementing 
and diversifying their farm income. Estimated 
economic impact on area is $10 million per year. 
Remodeling the chuck 
When the new model hits the market, you'll 
find old workday chuck roast has turned 
classy-it's tender, fast to fix, tasty 
The beef chuck isn't glamorous; it's 
what shoppers buy when they can't afford 
steaks or sirloin tips. Usually, when they 
get it home, they marinate it, smother it 
with soup, or disguise it in some other 
ingenious way. 
The chuck is the largest wholesale cut 
of the beef carcass and includes the arm, 
shoulder, and neck regions. It merits 
more respect that it gets, for it is the 
source of the chuck steak, chuck roast, 
and hamburger, three of the more 
modestly priced beef items in the meat 
case. 
But because of the bone, fat, and 
connective tissue in chuck, it is one of the 
harder-to-market parts of the beef carcass. 
'Characterizing' the chuck reveals 
about 25% is as tender as rib steak. 
The only one not happy with what 
SDSU meats researchers William Costello 
and John Romans are doing to the 
humble chuck is the family pet, who may 
miss his plate of table scraps when beef 
chuck is served in the future. If marketing 
works out, consumers will benefit in 
tasty, low-fat, uniform servings of meat 
that will still cost less than other cuts. 
Producers will benefit from the resulting 
consumer demand. 
"Adding value to the chuck is what this 
research is all about," say the scientists. 
In this case, it seems to be value at 
nobody's expense. 
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Several' years ago, when Kevin Jones, 
former meats researcher at SDSU, 
initiated this project, the chuck was 
considered the biggest marketing problem 
of the beef carcass and the place "where 
we should look for raw material for 
added-value products ," he said. 
At that time, no one had 
"characterized" the chuck, or separated it 
into individual muscles and looked at the 
merits of each muscle in terms of size , 
shape, tenderness, fat, and connective 
tissue content. 
So Jones put together a proposal that 
was funded by the South Dakota Beef 
Industry Council, the California Beef 
Council, and the National Live Stock and 
Meat Board. 
Jones left SDSU in 1986 for private 
industry, but Costello and Romans 
supervised the continuation of the work 
by graduate research assistants Roger 
Johnson, Chiaomin Chen, and Tony 
Muller. 
They dissected the chuck muscles into 
categories based on size and tenderness. 
They learned that about 25% of the lean 
tissue mass of the chuck comprises what 
they call "tender" muscles. 
'Reassembling' the chuck gives solid-
muscle 'steak' with parallel fibers 
The most promising muscle of the 
chuck is generally cut into three pieces in 
a boxed beef operation, destroying ifs 
value as a whole muscle. Theoretically, 
this muscle has comparable eating quality 
to rib steak. 
"Although its shape is undesirable as a 
steak, we can use available technology to 
produce a solid-muscle steak," Costello 
says. "A chuck straight from the animal 
has its muscles running every which way. 
You don't carve it; you eat chuck in 
chunks. We can fix that." 
So the SDS U researchers are 
reassembling the tender muscle, so that 
fibers are parallel, giving a solid-muscle 
product. When cut across the grain, this 
product has the appearance of a 
traditional steak. 
This new product could be presented in 
a fresh state, would be virtually 
indistinguishable from solid-muscle steak, 
and would have a low fat content, 
Johnson says. 
The largest wholesale cut of the beef, the chuck is the source of 
chuck steak, chuck roast , and hamburger. But it is also the 
source of bone, fat, and connective tissue, and has been hard to 
market. SDSU meats researchers have been "characterizing" the 
chuck , separating it into individual muscles and examining each 
· for tenderness and content. A new product could be nearly 
indistinguishable from solid-muscle steak and would have a low 
fat content, says Roger Johnson , graduate research assistant at 
SDSU . 
Result for consumers could be a tasty, 
precooked, convenience-food chuck roast 
Another chuck muscle was presented 
by Chen to a taste panel to check 
precooking rate and end-point 
temperature, since both affect flavor and 
shelf life of convenience-type chuck 
roasts. 
The taste panel evaluated samples that 
were reheated in a microwave on the 
palatability traits of tenderness, flavor, 
and juiciness. The panel indicated a low-
temperature, long-term precooking regime 
produced the most desirable product. 
"We're trying to develop a product that 
gives consumers the convenience of fast 
preparation of a precooked food without 
sacrificing any beef flavor and shelf life," 
Chen says. 
Low temperatures and slow cooking are 
the way to treat an unaltered chuck, 
cooks know. But they will appreciate 
what the SDSU meats researchers are 
doing to improve its convenience and 
1986 
Veterinarians find a new bacterium that 
contributes to abortion In sheep. The discovery 
brings them worldwide recognition. 
1987 
Techniques developed in one-of-a-kind bull 
perm studies may change both the artificial 
Insemination industry and the medical field of 
L/ • 
texture. We all, producers and consumers 
alike, may someday look on the lowly 
chuck with more respect. D 
The writer is Jerry Leslie of the Agricultural 
Communications Center. Romans, Costello, and Jones, the 
three principal. parties in this study, are recent authors of 
The meat we eat, described as "the best text on the market 
for the meat industry" by the "Amplifier, " trade letter of 
the American Association of Meat Processors. 
human birth defects, infertility, and toxicology. 
Flow cytometer methods to find unstable 
chromosomes,. expected to be more common in 
less fertile bulls, will be adapted to human 
sperm samples of men exposed to hazardous 
substances in their work environments. SDSU Is 
the only place In the world where this intricate 
meshing of livestock and human medical 
research is being done. 
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2 Di rector 's comments Now we know why we take our g-overnment 
and politics so personally; it's a legacy of 
territorial days. Somehow, in the midst of 
statehood brawls, legislators had a vision of 
the future and founded our Station . 
5 The Peoria connection Location-specific research is our strong suit. 
New-product development of ag commodities 
is theirs . SDSU and NRRC combine talents to 
balance out research support to South Dakota 
producers . 
10 Answer to silica stones One or every 1 O steers on range in some 
parts of South Dakota dies of silica kidney 
stones. This can be prevented by a 
phosphorus supplementation coupled with 
plenty of accessible water. 
13 Behind the statistics The average filer had property worth 
$617,700 and a debt of $720,700. He had 
been in operation for 19 years . Survey looks 
at characteristics of Chapter 11 reorganization 
filers from 1980 to 1985. 
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Farm debt loosens 
Lenders say South Dakota farmers and 
ranchers made strides in reducing their debts 
in 1986. Some borrowers have moved up to 
"superior" and "good" in financial risk 
classes ; West River shows least improvement. 
Changing your 'set point' 
"Fat, yellow mice" and livestock get first 
chance at repartitioning agent that may 
change the ratio of fat to lean in the body. We 
humans have to lose weight the old time-
honored way: exercise and constant dieting. 
'Dredge,' says computer 
Dredging is no cure-all for an ailing lake. But 
when a computer makes the decision, it will 
not be swayed by personal and political 
concerns. It also suggests how to stop non -
point pollution at its source. 
Remodeling the chuck 
The largest wholesale cut of the carcass 
doesn 't get the respect it merits . Meats 
scientists are adding value to the chuck ; 
result will be tasty, low-fat , uniform servings 
that look like steak . 
